Oligonucleotide cleavage by restriction endonucleases MvaI and EcoRII: a comprehensive study on the influence of structural parameters on the enzyme-substrate interaction.
To elucidate the mechanism of action of the restriction endonucleases--isoschizomers EcoRII and MvaI--a study was made of their interaction with a set of synthetic oligonucleotide duplexes containing a single 5'-d(CCA/TGG)-3' EcoRII (MvaI) recognition site. The substrates had varying length and structure of the nucleotide sequences flanking the recognition site. The structure of the flanking sequence is important for the cleavage by EcoRII and MvaI enzymes; there is a structure which was found to speed up the EcoRII and MvaI action. The cleavage of oligonucleotide duplexes by EcoRII enzyme does not go to completion. EcoRII endonuclease cleaved extended substrates less efficiently than short ones. Extension of the flanking sequences, with the same nucleotide surrounding of the recognition site, substantially altered the whole kinetic pattern of MvaI hydrolysis. This was not observed with EcoRII enzyme. The restriction endonuclease MvaI distinguished between dA and dT residues in the recognition site, which was reflected in the higher rate of hydrolysis of the dA-containing strand of the quasi-palindromic DNA duplex.